Introduction
Many past studies suggested that transforming growth factor β (TGF-β1) is the strongest factor prompting hepatic fibrosis in the activation of hepatic stellate cell (HSC) that other cell-factors also participated in, block of signal pathway of TGF-β1 is considered to be the best option for hepatic fibrosis therapy (Lee et al., 2011) . RNA interference technology is used to block CTGF and TIMP-1 of downstream molecule. It may provide a good foundation to explore new therapies of hepatic fibrosis based on two ways including block of CTGF during forming extracellular matrix (ECM) and removal of inhibition by TIMP-1 on EMC degradation (to promote degradation). This study uses recombinant plasmids constructed previously with CTGFshRNA and TIMP-1shRNA respectively of psiRNA-GFP-CTGF, psiRNA-GFP-TIMP-1 and psiRNA-GFP-Com (CTGF and TIMP1included) , to transfect rats with hepatic fibrosis. And further analyzes their influence on mRNA and proteinrelated expression of CTGF and TIMP-1, to prepare to study the roles of CTGF and TIMP-1 of TGF-β1 downstream effect medium in hepatic fibrosis and explore the gene therapy for hepatic fibrosis.
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Materials
The recombinant plasmids, namely, psiRNA-GFP-
7206
Com (CTGF and TIMP-1 in), psiRNA-GFP-CTGF and psiRNA-GFP-TIMP-1 were constructed in our laboratory Jiang et al., 2012 
Methods
Modeling and groups of hepatic fibrosis in rats: 50 Wistar male rats were accepted intraperitoneal injection of solution of 1%DMN with 80μl/100g for 3 weeks, 3 times per week. Rats were weighed 1 time per week for adjustment of drug dosage according to the weight. 15 rats were gone after 3 weeks. Hepatic fibrosis was seen in condition of microscope after HE stained for dead rats' hepatic tissues. The living rats were allocated randomly at group A, B, C, D and E, 7 rats per group, respectively. Group A: dual RNA interference (injected with psiRNA-GFP -Com of transfection plasmid), group B: pshRNA-CTGF interference (injected with psiRNA-GFP-CTGF), group C: pshRNA-TIMP-1 interference (injected with psiRNA-GFP-TIMP-1), group D: control group of blank plasmid (injected with psiRNA-DUOGFPzeo), group E: model control group (injected with nothing).
The plasmids were obtained according to the instructional manual of EndoFree Plasmid Giga Kit of QIAGEN Company. At different groups, the rats were injected with plasmid. The plasmid dosage of 100μg/ 100g was dissolved in Ringer's solution of 6% rat's weight, rapid caudal vein injection in 15s was done to the rats for totally 4 times, 1 time 2 weeks. Each group lost 2 rats one after another (totally 10 rats) during the injection. The rats were killed and livers were obtained in 2 weeks after last injection.
RNA interference plasmid injected in hepatic fibrosis in rats at different groups: The plasmids were obtained according to the instructional manual of EndoFree Plasmid Giga Kit of QIAGEN Company. At different groups, the rats were injected with plasmid. The plasmid dosage of 100μg/ 100g was dissolved in Ringer's solution of 6% rat's weight, rapid caudal vein injection in 15s was done to the rats for totally 4 times, 1 time 2 weeks. Each group lost 2 rats one after another (totally 10 rats) during the injection. The rats were killed and livers were obtained in 2 weeks after last injection.
Classifications of fibrosis of hepatic histology:
Hepatic frozen section was carried out to observe green fluorescence protein (GFP) .
Statistical analysis
Measurement data were expressed as the means ± standard error and the data were analyzed by SPSS software version 17.0. Data with normal distribution and homoscedasticity were analyzed by one-way ANOVA, and with heteroscedasticity were tested by rank sum test. A p-value <0.05 was considered to be significant. :http://dx.doi.org/10.7314/APJCP.2015.16.16 
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Results
Transfection of recombinant plasmid
In 2 weeks after last plasmid injection for experimental rats,the hepatic tissues obtained from rats showed green fluorescent protein (GFP) at group A, B, C and D in condition of fluorescence microscope. Hepatic tissues at model control group showed nothing about GFP, which suggested successful transfection.
Classifications of hepatic fibrosis
After HE stained at group D and E, denatured and necrotic hepatic cells, enlargement of fibrosis, hyperplastic blood vessels and bile ducts in portal area, disordered lobular structures, fibrous septum between lobules and pseudo lobules in partial sections were seen in condition of microscope, stages of hepatic fibrosis included S3 and/or S4 (cvure 1 and Figure 2) . At group A, B and C, however, enlargement of fibrosis, tiny peri-sinusoid and partial lobular fibrosis, slight disordered lobular structures in partial sections, formation of tiny lobular fibrous septum were seen in condition of microscope, but there was no formation of pseudo lobules, stages of hepatic fibrosis included S1 to S3 (Figure 3 , Figure 4 and Figure 5 ), degree of fibrosis was slighter than group D and group E.
Histology of hepatic fibrosis changed at different groups to make semiquantitative scoring system (SSS) of fibrosis, group E, D, A, B and C got scores of 7.6±1.34, 8.4±2.51, 3.5±1.12, 4.1±1.52 and 4.1±0.55, respectively. There was no obvious difference between group D and E, compared with group E that lower scores at group A, B, C (P<0.01) and there was no obvious difference in multiple comparisons among group A, B and C , as given by Table 2 .
Results of Hepatic Immumohistochemical Staining at Different groups
Immumohistochemical Staining of Procol-α1: Yellowbrown procol-α1 was observed in hepatic area around central vein, fibrous septum of portal area and infiltration area of inflammatory cells in rats at different groups. Integrated optical density (IOD)was measured by ImagePro Plus 6.0 (IPP6.0) and then semi-quantitative scoring system (SSS)analysis was made. Compared with group E, IOD of group D was no significant reduction and the difference was considered to be no significant. Compared with group D and E, IOD of group A, B and C was obviously lower (P<0.01), however. Multiple comparisons among three recombinant plasmid interference groups, compared with group B and C, group A was lower (P<0.01), there was no significant difference between group B and C (P>0.05), as given by Table 3 .
Immumohistochemical Staining of PC III: A mass of Yellow-brown streak PC III was observed in hepatic fibrous septum of portal area in rats at different groups. Compared with group E, difference of IOD of group D was considered to be no significant (P>0.05). Compared with group D and E, IOD of group A, B and C was obviously lower (P<0.01). Multiple comparisons among group A, B and C, the difference was considered to be no significant (P>0.05), as given by Table 4 .
Immumohistochemical Staining of CTGF: Yellowbrown CTGF protein was observed in hepatic area around central vein, fibrous septum of portal area and infiltration area of inflammatory cells in rats at different groups. Compared with group E, difference of IOD between group D, C and group E was considered to be Multiple comparisons between group A and B, and the difference was considered to be no significant (P>0.05), as given by Table 5 .
Immumohistochemical Staining of CTGF: Yellowbrown granulated TIMP protein was observed in fibrous septum of hepatic portal area in rats at different groups. Compared group D and B with group E, the difference of IOD was considered to be no significant (P>0.05) . Compared with model control group, IOD of group A and C was obviously lower (P<0.01). Multiple comparisons between group A and C, the difference was considered to be no significant (P>0.05), as given by Table 6 . Figure 7) .
mRNA Expression of Hepatic CTGF, TIMP-1, procol-α1 and PC III at Different Groups was tested by Quantitative Real-Time PCR ( See
Result of Quantitative Test of Hepatic CTGF mRNA: Group E: 1.93±0.34; Group D:1.85±0.41; Group C:1.97±0.76; Compared group C and D with group E, the difference was considered to be no significant. Group A: 1.13±0.34; Group B: 1.21±0.37; Compared with group E, CTGF mRNA transcription of group A and B was :http://dx.doi.org/10.7314/APJCP.2015.16.16 
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obviously lower (P<0.05).
Result of Quantitative Test of Hepatic TIMP-1 mRNA: Group E: 1.61±0.68; Group B: 1.41±0.39; Group D: 1.56±0.71; Compared group B and D with group E, the difference was considered to be no significant. Group A: 0.95±0.11; Group C: 0.84±0.12; Compared with group E, Group A and B was obviously lower (P<0.01).
Result of Quantitative Test of Hepatic procol-α1 mRNA at Different Groups: Group E: 2.17±0.45; Group D: 2.15±0.46; Compared group E and D, the difference was considered to be no significant. Group A: 1.05±0.25; Group B: 1.53±0.77; Group C: 1.57±0.25; Compared with group E, Procol-α1 mRNA transcription of group A, B and C was obviously lower (P<0.05). Multiple comparisons among group A, B and C, compared group B and C, group A was obviously lower, the difference was considered to be significant (P<0.05), and there was less difference between group B and C.
Result of Quantitative Test of Hepatic PC III mRNA at Different Groups: Group E: 2.45±1.01; Group D: 2.47±0.52; Compared group E with D, the difference was considered to be no significant. Group A: 1.44±0.42; Group B: 1.46±0.27; Group C: 1.27±0.28; Compared with group D and E, PC III mRNA transcription of group A, B and C was obviously lower (P<0.05). The difference in multiple comparisons among group A, B and C were considered to be no significant (P>0.05).
Discussion
Successful model of hepatic fibrosis is a precondition to study therapy of hepatic fibrosis. DMN is chartered by hepatic genotoxicity, the hepatic model induced by DMN has advantages such as short modeling time, lower mortality, stable formation of hepatic fibrosis, less selfhealing trend without induction, and similar situation to earlier human hepatic fibrosis etc (Kuang et al., 2008) . Its defect, however, DMN of high-dosage easily causes hepatonecrosis, and low-dosage is hard to formation of hepatic fibrosis. In this experiment, hepatic HE stained is done for dead rats, by microscope where we observe that formation of large pseudolobules, wide fibrous connective tissue septum, different degrees of hepatic degeneration and necrosis, which are similar to cirrhosis after necrosis. Typical hepatic fibrosis can be seen in the pathological sections of alive rats after interference, as well as pseudolobule in some sections.
HSC is the key cell during the formation of hepatic fibrosis, HSC is changed to be myofibroblast and a large number of ECM is synthesized by change of its phenotype and functions. However, TGF-β1 is the best factor of promoting fiber formation for HSC (Yang et al., 2011; Xu et al., 2010) .
Signal pathway of downstream TGF-β/Sma is activated by TGF-β and its sub-type, this effect is connected with hepatic fibrosis, cirrhosis and final formation of hepatocellular carcinoma. Thus, it is impossible to be the core target of drug therapies, signal pathways of TGF-β1 stopped will be the great therapy for hepatic fibrosis (Giannelli et al., 2011) . However, different target cells will be affected by TGF-β1 and their biological effect is too complicated, the signal pathway of TGF-β/Smad makes full use of physiological functions such as inhibition on inflammation, immunoregulation and promotion of cell growth etc, totally block of expression or inhibition on activity may cause unpredictable consequences (Yan et al., 2011) . Therefore, it has great significance that more accurate and effective act on downstream pathway activated by TGF-β1.
CTGF is a recently discovered important cytokine of promoting organ fibrosis. By induction of TGF-β, CTGF is produced by interstitial cells such as fibroblast etc, and in turn CTGF mediates the effect of TGF-β on mesenchyme. As the cases that promotion of fibroblast proliferation, synthesis of collagen and extracellular matrix etc, this is the reason considering CTGF as biological functional medium of downstream of TGF-β. The study finds that abnormal high-expression of CTGF induced by TGF-β always plays a key during hepatic fibrosis generation and development (Tache et al., 2011) .
Matrix mealloproteiuases (MMP) plays crucial role during ECM degradation, and its activity is specially inhibited by TIMP where MMP activity is strongly inhibited by TIMP-1. TIMP-1 is induced and produced by TGF-β and its signal pathways, and degradation of ECM by MMPs is stopped (Hemmann et al., 2011) . Thus, TIMP-1 is considered as the downstream effect medium in biological function of TGF-β1.
RNA interference is an excellent tool of silencing gene after transcription, which provides new way to effectively and specially regulate target cell's target gene expression down based on monitor on level of abnormal or exogenous genetic materials in organism and regulation on gene expression (Rettiq et al., 2012) . This work focuses RNA dual interference on CTGF and TIMP-1,based on 2 ways including block of CTGF during formation of extracellular matrix (ECM) and removal of inhibition of TIMP-1 on EMC (to promote degradation), to keep away from the upstream of signal pathways of hepatic fibrosis and maintain their physiological functions. Meanwhile, it is able to block hepatic fibrosis signals of various upstream molecules due to CTGF and TIMP-1 are located at downstream intersection of more than one hepatic fibrosis signal pathways, which is a new idea of keeping hepatic fibrosis away.
In this study the results suggest that CTGF shRNA is of a factor obvious inhibition on mRNA expression of hepatic CTGF and procol-α1 in fibrotic rats , TIMP-1 shRNA is of a factor obvious inhibition on mRNA expression of TIMP-1 and procol-α1. Dual interference of psiRNA-GFP-Com of recombinant plasmid regulates hepatic expression of CTGF and TIMP-1 in rats down. Inhibition of psiRNA-GFP-Comon dual interference on procol-α1 mRNA expression is superior to that of single interference of psiRNA-GFP-CTGF and psiRNA-GFP-TIMP-1, which is consistent with expression results of hepatic immumohistochemical staining of procol-α1 at different groups.
CTGF or TIMP-1 is taken as target gene and shRNA transcribed by plasmid is used, which inhibits the target gene expression, more important, inhibition on downstream ECM expression is achieved by inhibition on target gene, better inhibition will be observed if combined interference on CTGF or TMIPT-1 as target gene. This places a preparation to further find multi-link combined gene therapies for hepatic fibrosis.
